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A ''^ff ! es ; ■Article-. "Rule", and "Section' refer to the provisions of the PCT. the PCT Regulations and the PCT 
Administrative instructions, respectively. 
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the internalconaf Searching Authority has declared, under Article 17(2). that no international search report wou d be 
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What parts of the international application may be amended? 

Under Article 19, only the claims may be amended. 

During the international phase, th'e claims may also be amended (or further amended) under Article 34 before the 
international Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the international Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or 
where applicable, Article 41. 

When? within 2 months from the date of transmittal of the international search report or 16 months from the priority date 

whichever time limit expires later, it should be noted, however, that the amendments will be considered as havinq 
been received on time if they are received by the International Bureau after the expiration of the applrcable time 
limit but before the completion of the technical preparations for international publication (Rule 46,1). 

Where not to file the amendments? 

The amendments may only be filed with the international Bureau and not with the receiving Office or the 
international Searching Authority f Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 
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or more of the claims as filed. 
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amendments, differs from the sheet originally filed. 
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The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 
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used with the ''Statement under Article 19(1)' (see below, under "Statement under Article \Stiy). 
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This international search report has been prepared by'this International Searching Authority and is tra 
according to Article 18. A copy is being transmitted to the International Bureau. 



nsmitted to the applicant 



This international search report consists of a total of 



sheets. 



[x] it is also accompanied by a copy of each prior art document cited in this report. 



1, Basis of the report 



a. 



With regard to the language, the international search was carried out on the basis of: 
[x] the international application in the language rn which it was fifed 
a translation of the international application into 



t which is the language 



of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

ImIw e I2 K K ° nal S ?f fC JV e E° rt A has been es * abli s*ed taking into account the rectification of an obvious mistake 
authorized by or notifred to this Authority under Rufe 91 (Rule 43.6Ws(a)l. 

c. Q With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I 
Certain claims were found unsearchable (See Box No. II) 
3- Unity of invention is lacking (see Box No IIJ) 

4. With regard to the title, 

the text is approved as submitted by the applicant 
QD tne texl has been established by this Authority to read as follows: 
LIQUEFACTION OF STARCH -BASED EIOMASS 



5. With regard to the abstract, 

PH lh e text is approved as submitted by the applicant 

□ the text has been established, according to Rule 36.2(b), by this Authority as it appears in Box No IV The apol/cant 
may. within one month from the date of mailing of this international search report submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _JL 

QT[ as suggested by the applicant 

as selected by this Authority, because the applicant failed to suggest a figure 
as selected by this Authority, because this figure better characterizes the invention 
none of the figures is to be published wrth the abstract 
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1 . This opinion contains indications relating to the following items: 

0 Box No. I Basis of the opinion 

□ Box No. II Priority 

□ Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

□ Box No. /V Lack of unity of invention 

0 Box No. V Reasoned statement under Rule 436/5. f (a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

□ Box No. VI Certain documents cited 

□ Box No. VII Certain defects in the international appfication 

S Box No. VIII Certain observations on the international application 
2. FURTHER ACTION 

If a demand for inlernationaf preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"} except that this does not app/y where 
me applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1fc>/s(b) that written opinions of this International Searching Authority 
wffi not be so considered. 

If this opinion is as provided above, considered to be a written opinion of the IPEA. the applicant is invited to 
submit to the IPEA a written repty together, where appropriate, w-th amendments, before the expiration of 3 months 
from (he date of mailing of Form PCTISA.220 or before the expiration of 22 months from the priority date 
whichever expires later. 

For further options, see Form PCTISA 220. 
3. For further details, see notes to Form PCT 1SA.220. 
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International application No 
PCT.GB200&050210 



Box No. I Basis of the opinion 



1 With regard to the language, this opinion has been established on the basis of; 

□ the international application in the language in which it was filed 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 

by or notified to this Authority under Rule 91 (Ruie 43bis.1 (a)) misiane autnonzeo 

3. With regard to any nucleotide andtor amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 



□ a sequence listing 

□ table(s) related to the sequence listing 
b. format of -material: 



□ on paper 

□ in electronic form 
c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 



h»f hiSn fiilV f S - e i th H ^ tha - n VerS ' 0n 0r Copy of a sec l uence list ' n S and/or table relating thereto 
has been Med or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed as 
appropriate, were furnished. 



5. Additional comments: 
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Box No. V Reasoned statement under Rule 43WS.1 (a)(1) with regard to novelty, inventive step or 
industrial applicabrhty; citations a nd explanations supporting such statement 



1. Statement 



Novelty (N) 



Inventive step (IS) 



Industrial applicability OA) 



Yes: 


Claims 


No: 


Claims 


Yes: 


Claims 


No: 


Claims 


Yes: 


Claims 


No: 


Claims 



3.6.8. 13.1 7.1 3.20.22.24.27^29,33.35 

1 .2.4.5. 7.9-12.14-16.19. 21 .23.25.26,30-32.34 

8.13,24.28.29.35 

1 7.9-12.14-23.25-27.30-34 

1-35 



2. Citations and explanations 
see separate sheet 



Box No, VIM Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the Question whether the 
clarms are fully supported by the description, are made: 



see separate sheet 
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WRITTEN OPINION OF THE International application No 

INTERNATIONAL SEARCHING 

AUTHORITY (SEPARATE SHEET) PCT/GB2008/05021 0 



Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : GB-A-1 028 21 1 (ESCHER WYSS GMBH) 4 May 1 966 (1 966-05-04) 
D2: GB-A-995 660 (ESCHER WYSS GMBH) 23 June 1965 (1965-06-23) 

1 . The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claims 1 , 7 and 9 is not new in the sense of Article 33(2) PCT. 

The document D1 discloses (the references in parentheses applying to this 
document): 

A process for the treatment of a starch-based feedstock (page 1 . lines 8-20), 
comprising; 

A) mixing together starch-based feedstock and working fluid (water) to form a slurry; 

B) hydrating the starch-based feedstock with the working fluid; 

C) adding a liquefaction enzyme (alpha-amylase) to the slurry (page 3, lines 16-24); 

D) pumping the slurry into a passage of a starch activation device (vessel 4; page 3. 
lines 24-25); and 

E) injecting a high velocity transport fluid (pressurized steam) into the slurry, thereby 
further hydrating the starch-based feedstock and activating the starch content of the 
slurry (page 3, lines 25-29). 

The document D2 is cited in D1 and is said to disclose the apparatus suitable for 
carrying out the above step E) of the process (see D1 , page 1 , lines 23-28). 
Document D2 discloses: 

An apparatus for injecting a high velocity transport fluid into a starch slurry through a 
nozzle communicating with the passage of a starch activation device (D2, page 2, 
lines 9-50 and claims 1-3). 

Therefore, the subject-matter of claim 1 is not new. 
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Possible steps after receipt of the international search report {ISR) and 
written opinion of the I nternational Searching Authority (WO- ISA) 



General For all international applications filed on or after 01 01. 2004 the competent 

information ISA will establish an ISR. It is accompanied by the WO-ISA Unlike the 

former written opinion of the I PEA (Rule 66.2 POT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 



Amending claims Within 2 months after the date of mailing of the ISR and the WO-ISA the 
under applicant may file amended claims under Art. 19 POT directly with the 

Art. 19PCT International Bureau of Wl PO. The POT reform of 2004 did not change 

this procedure. For further information please see Rule 46 PCT as well as 
form PCT' ISA/ 220 and the corresponding Notes to form PCT/ ISA 220. 



Filing a demand In principle, the WO-ISA will be considered as the written opinion of the 
for international IPEA. This should, in many cases, make it unnecessary to file a demand for 
preliminary international preliminary examination. If the applicant nevertheless wishes 

examination to file a demand this must be done before expiry of 3 months after the 

date of mailing of the ISR/WO-ISA or 22 months after priority 

date, whichever expires later (Rule 54bis PCT). Amendments under Art. 

34 PCT can be filed with the IPEA as before, normally at the same time as 

filing the demand (Rule 66.1 (b) PCT). 

If a demand for international preliminary examination is filed and no 
comments/ amendments have been received the WO-ISA will be transformed 
by the IPEA into an I PRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand can still 
be withdrawn (Art. 37 PCT). 



Filing informal After receipt of the ISR'WO-ISA the applicant may file informal comments 
comments on the WO-ISA directly with the International Bureau of WIPO. These 

will be communicated to the designated Offices together with the I PRP 
(Internationa! Preliminary Report on Patentability) at 30 months from the 
priority date. Please also refer to the next box. 



End of the At the end of the international phase the International Bureau of WIPO will 

international transform the WO-ISA or, if a demand was filed, the written opinion of the 
pnase IPEA int0 th e I PRP which will then be transmitted together with possible 

informal comments to the designated Offices. The I PRP replaces the former 

I PER (international preliminary examination report). 
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Rules and more 
information 



Rule 43 PCT. Rule 43bis PCT, Rule 44 PCT. Rule 44bis PCT. PCT Newsletter 
12/2003, OJ 1 1/2003, OJ 12/2003 
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We Escher Wyss G.m.b.EL, a German 
Body Corporate, of Ravensburs, Wurttem- 
berg, Germany, do hereby declare the inven- 
tion, for which \vc pray that a patent may 
be granted to us, and the method by which 
n is to be performed, to be particularly 
described m and by the following statement ■ 
ibis invention relates to a process and 
installation for the continuous manufacture 
of starch decomposition products, in which 
process and installation a chemically and/or 
biologically active substance is added to a 
starch suspension, the mixture beins passed 
continuously through a reaction vessel with 
temporary acceleration of the flow followed 
by direct mixing with steam, the. added sub- 
stance becoming active diuins and directly 
after the steam passage in a field of action 
oi high imposed stress by impacting and/or 
shearing forces. We have- claimed this pro- 
cess as claim 1 of United Kingdom Patent 
Application No. 49829/65 (Serial 1.028,212) 
In United Kingdom Patent Specification 
- No - W,660 we have disclosed and claimed 
apparatus which forms a suitable reaction 
vessel for use in efTectinc the step of tem- 
porarily accelerating the flow followed by 
direct mixing with steam. 

Our objects in the present invention are 
to improve and develop the above process 
particularly for producing d-glucose or dex- 
trin, by means of additional steps wliich 
aojust the required chemical or physical pro- 
perties of the product, and to provide instal- 
lations suitable for use in performing the 
improved process. ^ 
t The present invention consists in a con- 
tinuous process for the manufacture of 
starch decomposition products, particularly 
rf-glucose or dextrin, which process com- 
IF) it 



prises the steps of adding a chemically and/ 
or biologically active substance to a starch 
suspension, passing the mixture continuously 
through a reaction vessel with temporary 
acceleration of the flow followed bv direct 
mixing with steam, the added substance be- 
coming active during and directly after the 
steam passage in a field of action of hi*h 
imposed stress by impacting and/or shear- 
ing forces, and conducting the primarily 
liquified starch paste thus obtained through 
at least one additional reaction vessel for 
the purpose of continuing the degradation 
reaction and adjusting required chemical or 
physical properties, the free cross-sectional 
area or the additional reaction vessel beine 
larger than that of the pipe conduits before 
and after the first-mentioned reaction vessel 
The invention also consists in an installa- 
tion ror effecting the process according to 
the preceding paragraph, comprising a first 
reaction vessel for the continuous primary 
liquefaction of starch as a result of the 
action oi a chemically and/or biologically 
active substance, means for inaclivaUn* or 
destroying this active substance, and a 
second reaction vessel for continuation of the 
degradation reaction, said second reaction 
vessel being connected between said first re- 
action vessel and said means and bavin- a 
free cross-sectional area which is larger than 
he pipe conduits before and after The sai 
iirst reaction vessel 

be T tJrVr?,TT Ce ° f l i ie inve ™°a will now 
Se^^i* Way ° f CXamp,e on] y> with 
which ™^nying drawings in 

Figure 1 shows an installation in accord- 
ScoS mVCQti0n f ° r tbe reduction of 
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30 
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to 
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purpose of complete inactivalion of the ac- 
uye substances. Thereafter, the product is 
discharged through a throttle member 21 and 
_ an expansion chamber 22. In the same way 
•> as the thermal enzyme inactivalion it U 
also possible by means of the device IS to 
carry out a chemical enzyme inactivalion bv 
ecdine in a substance which acts as a poison 
to The enzyme, 

10 The following two examples are intended 
to provide further details of the process of 
his invention as performed using the instal- 
lation of Figure 1. All percentages are per- 
centages by weight unless otherwise slated : 

lCi Example 1 

By mixing 100 kg, of maize starch of 
normal commercial moisture content with 
120 litres of water, a 40% starch suspension 
is prepared in the tank 1 and 0.3 to 0.5% 

-0 of ^amylase of industrial purity, based on 
the air-dry starch batch is added thereto 
and the suspension js adjusted to the ooti- 
mum reaction conditions by adding chemi- 
cais. i he product is continuously conveyed 

Jo through the reaction vessel 4 and, by feed- 
ing m steam at a pressure of 5 to 10 atm 
gauge, and by imposing stress by impacting 
and for shearing forces is heated to 95 C C 
gelatinised and primarily liquefied. For con- 

M tinning the degradation reaction, the starch 
solution is pumped through one of the reac- 
lon vessels 6\ 6 £ , and after reaching a con- 
roJled degree of degradation, passes through 
the reaction vessel 10, which is of similar 
construction to the reaction vessel 4 The 
intermediate product is diluted in vessel 10 
to jq to 35% solid content by feeding in a 
solution or dispersion of ^amylase or ce- 
glueodiase in cold water from the tank 12 
and is thus cooled to 60 to 70°C. and mixed 
with tins second specifically active enzyme 
J lie product is thereafter advantaeeouslv 
conveyed into the device 17 for intensively 
mixing the enzyme with the primarily pro- 
dticed dextrin solution and subsequently 

continuing 

the degradation reaction. Finally, it passes 
through the device 18, the inactivation zone 
-0 and the expansion chamber 22. The susar 
M solution thus obtained is purified, concen- 
trated and either worked up to a svrup with 
a high maltose or glucose content 'or trans- 
erred into an arrangement fnot shown) for 
the crystallisation of the dissolved sugar. 

Example 2 
The production of d-glucose is effected 
substantially by the same process as that 
indicated in Example 1. Before admixin- a 
temperature-sensitive enzvme, however, the 
product initially liquefied by thermophilic 
o-amy]ase is cooled in the cooler 15 to 
such a degree that the addition of the car- 
bohydrase intended for the subsequent 



60 



sacciianfication can be effected with «mqll 
quantity ot water sufficient for the complete &o 
mixing and the final saccharilication can be 

The installation according to Fimne 2 is 
intended for the production of dextrin It 70 
comprises in part the same devices and ap- 
paratus as :he arrangement shown in Figure 
1, and consequently these are provided with 
the same reference numerals. 

The starch suspension prepared in the 7.5 
tan* 1 and mixed with amylase is a^ain 
conveyed by means of the 'proportioning 
pump 3 into the reaction vessel 4, in which 
the platinisation and primary liquefaction 
ot the starch is effected bv mixing with SO 
steam supplied from the pipe"5. In thfs case 
instead of the vessels 6\ 6" for continuing 
the degradation reaction, mainly cylindrical 
vessels 6-, fi* constructed in a particular 
manner are provided, these vessels bein" 85 
traversed longitudinally by the primarily 
liquefied starch paste originating from the 
reaction vessel 4, the free cross-sectional area 
of said vessels being larger than that of the 
pipe conduits before and after the reaction 90 
vessel 4 The degradation reaction is termin- 
ated by the product being conducted through 
the inactivation device 18, to which steam 
is supplied from the pipe 19, and through 
the pipe conduit 20 serving as inactivatiSn 95 
zone The product thereafter flows through 
the throttle member 21 and through the ex- 
pansion chamber 22. 

The vessels 6\ 6 4 serving for the continua- 
tion ot the degradation reaction are so de- 100 
signed that their effective volume can be 
varied. Referring to Figure 3, the vessel 6* 
contains a displacement member 23 which 
is arranged coaxially thereof and which con- 
sists of two sleeves 23 1 and 23 2 closed at 105 
one end, the said sleeves encagins telescopic- 
ally one within the other at the£ open ends 
while sealing off their internal space from 
the rree space of the vessel 6\ The sleeve 2V 
is secured by means of tubes 24 to the wall 110 

¥ Lhe ^ s ? el c 6 \°" other hand, the 
sleeve 23- is freely movable axially and is 
guided by a rod 25 extending through the 
bottom of the vessel 6\ It iVthus possible 
for the volume of the displacement member 115 
23 to be varied, 

f The primarily liquefied starch paste com- 
ing from the reaction vessel 4 passes through 
a pipe 26 into the vessel 6" and leaves the 
latter through a pipe 27. The effective 120 
volume of the vessel 6" can now be varied 
by altering the volume of the displacement 
member 23 for the purpose of adjusting the 
residence time of the starch paste in the 
vessel 6\ Por this purpose, either the rod 125 

js moved from ouiside in its axial direc- 
tion or a gaseous or liquid medium is intro- 
duced into or released from the interior of 
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continuously conveyed throueh the reaction 
vessel 4 where it is heated ttT90' C. bv mix- 
ing with steam, and subjected to hish im- 
_ posed stress by impacting and /or shearinc 
;> lorecs. The gelatinisation and prima rv starch 
liquefaction produces a product with a vis- 
cosity of 350 cP. The starch orodiict is con- 
ducted through the additional vessel 6 r: or 
6 4 having a capacity of about 100 litres and 

W serving for continuing the degradation reac- 
tion and remains therein for 5" to 20 minutes 
depending on the required degree of degra- 
dation of the starch. The counter-pressure 
_ built up by the reaction vessel and the neccs- 

™ sary bend in the pipe conduit does not ex- 
ceed 1 atm, gauge in this case. The suear 
solution thereafter passes through the device 
18, which serves for inactivating the enzyme, 
and is heated to at least 1 10°C for feeding in 

~u steam at a pressure of to 2 atin. sauce. The 
sugar solution remains for 30 seconds to 2 
minutes in the subsequent pipe section 20 
for complete enzyme inactivation. A sugar 

o solution is formed which contains mainlv 

-a limit dextrins and maltose and which can 
be processed to starch syrup bv decolonisa- 
tion, elimination of substances "causing tur- 
bidity and concentration by evaporation. 

WHAT WE CLAIM IS : — 
30 LA continuous process for the manu- 
facture of starch decomposition products 
particularly ^glucose or dextrin, which pro- 
cess comprises the steps of adding a chemic- 
^ ally and /or biologically active substance to 
a a starch suspension, passing the mixture 
continuously through a reaction vessel with 
temporary acceleration of the flow followed 
by direct mixing with steam, the added 
substance becoming active durinc and 
W directly after the steam passage in a field 
of action of high imposed stress bv impact- 
ing and/ or shearing forces, and conducting 
the primarily liquefied starch paste thus ob- 
_ lamed through at least one additional reac- 
J tion vessel for the purpose of continuing the 
degradation reaction and adjusting required 
chenucal or physical properties, the free 
cross-sectional area of the additional reaction 
vessel being larger than that of the pipe 
» conduits before and after the first-mentioned 
reaction vessel. 

2 A process according to claim 1 in 
which, after flowing throueh the additional 

- r f actl . on 11 vesse1 ' at leasf one additional 
chemically or biologically active substance 
is fed into die continuously flowing starch 
product. 

3. A process according to claim 1 or 
claim 2 m winch a temperature-sensitive 
carbohydrase is used as additional active 
substance. 

4. A process according to claim 2 or 
claim 3 in which the flowing starch pro- 



product is cooled before the additional active 
substance is introduced. G5 

5. A process according to any one of 
claims 2 to 4, in which the additional active 
substance is fed in as a solution or suspen- 
sion in water for the purpose of cooline the 
flowing starch product. 70 

6. A process according to any one of 
claims 2 to 5, in which the flowinn starch 
decomposition product, after feeding in die 
additional active substance, is conveyed for 

the purpose of intensive mixing of the com- 75 
ponems through an arrangement in which 
the components, in the form of a film and 
with single or multiple deflection and 
acceleration, are exposed to impacting and/ 
or shearing effects of high frequency! SO 

7. A process according to any one of 
claims 2 to 6, in which the additional active 
substance is fed in between two vessels 
serving for the continuation of the deara- 
dation reaction, " S5 

8- A process according to claim 1 in 
which the starch decomposition product for 
thermally inactivating the active substances, 
is mixed under super-atmospheric pressure 
with steam for the purpose of raising the pro- 00 
duct to a temperature above 110°C and is 
relieved of pressure after passing through a 
vessel for the completion of the inactiva- 
tion, 

9. A process according to claim I, in 05 
winch the reaction temperature in at least 
one of the reaction vessels is adjustable for 
regulating the properties of the end pro- 
duct. ^ 

10 A process according to claim L in 100 
winch the quantity of added active substance 
is adjustable for regulaung the properties 
of the end product, 

11. An installation for effecting the pro- 
cess according to claim L comprising a first 105 
reaction vessel for the continuous primary 
liquefaction of starch as a result of the action 
01 a chemically and/or biologically active 
substance, means for inactivating or des- 
troying this active substance, and a 110 
second reaction vessel for continuation 
oi the degradation reaction, said second 
reaction vessel being connected between 
said first reaction vessel and said means 
and having a free cross-sectional area 115 
which is larger than the pipe conduits before 
and after the said first reaction vessel. 

12 ^ An installation accordinc to claim 11 
in which the said second reaction vessel con- 
tains screens or sieves for making the flow 120 
uniform and for producing a mixing effect. 

13. An installation accordine to claim 

l r m » -S h ! he free cross-sectional area of 
tne individual apertures of the *cr-en de- 
creases from the inlet side to the outlet side 125 
or the vessel. 

14. An installation according to claim 1 1 , 
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Apparatus for the Continuous Gelatinisation of Starch and Start* Derives 



YVe Eschhr Wyss G.m.b.H., a German 
Body Corporate, of Ravensburg, Wurttem- 

vZV^% many ' - 1° hereby declfirc the. in. 
vent ion, for which we pruv mat a nat-nf 

?! amed 10 US ' ™ d " the "ShSd^g 
lad 1 K 0 , t,e - perrormKl ' to te P«rticu- 

Smenr ibed ' a " d by the fot,owi »S 

in th7 h ' S j nvemion relates to apparatus lor 
10 the continuous gelatinisation of starch 

March JS an .mportant basic material 'and 
X1 2 ma if™> ^ numerous branches 
of industry. It is used in the papermafcin- 

15 S^n t Siz i ng the P»P« Vtte P»lp 
and on the surface, and as a binder for 

coating n.mures. H j s ilho used in ^ 
me industry for sizing and dressing, and 
L, n ! P r yeo '. n numerous branches of the 
20 rfS- 1 ^ - li,dusl , y as a th^kener. Still 
u d sn'v nnn e . m P^' ed in fermentation 
mdjstty and in brewing for fermentation 

5 de^ -fn \ S " Sed f ° r ,hs '"^"«facture 
ot clexnm starch syrup and glucose. A pre- 
requisite for the use of starch in the above- 

"r'ChfT 5 i & C0m ^ SeJatinTsa- 
lion. By the action of a temperature in the 
region of &r ■ io 70 C. and determined S 
he nature of the starch, the starch grains 

30 "oyed The amylopectin and amyJose 
molecules, which build up the starch -Vain 

h£j. 7 t^ C a ' ld f ° rm a £hick P^tS 
Higher tnc concentration of this star-h 

paste, the higher is also the viscosftV of 

35 tins paste, unless the amylopectin and or 

amylose molecules have been expos-d to 

Th™ 7 f°!' e - or dur,n S gelatinisation. 
,m ,J her , maI gelatinisation of starch mav a i so 

-<- atin sauon. For this purpose an un- 
gelalmisec or partly gelatinised starch sus- 
pension ,s mixed with an alkaline solution 
[Prii 



of chemicals, preferably alkali lyes 

-March paste can be made in tanks by a 45 
paicn process. Either a starch suspension 
s raised to the gelatinising temperature In 

pe nsioii is pourH into hot or heated water 
wiii stjrrmg, or starch is sprinkled into hot 50 
or oeatcd water with stirring. The di sad 
vantages of these processes are thai SJe 
on* installations arc required for makin"° 
he pastes, the installations require scrum," 
mis attention, the starch gelatinisation n 55 

SnrH ? r ° CCSS , , in onfy bli inadequately 
adapted to sudden disturbances and 
changes in operation, the necessary uni- 
formity of th e pasles can b > «» 

ensured in every batch, and the starch 60 
pastes produced in a large quantity in each 

foi a E r" ^ kel>t , ***** ^umplfoii 
ifU i g t tme Ut 3levaled temperatures, 
Uu.n in a temperature ransre which is ad- 



vamageous enzyme action. 



reduction iu yjeid" 1ST ^ ^ 6? 

In me mamifacluM of starch paste bv 
th. batch process, the workable starch con- 
centration is limited to from 0 to n" 
unless pretreated, so that dccomnose.i' ™ 

oi- u^d. A tempts have orten been made 
jo ■ obviate me difficulties in batch produc- 
tion ot pastes by ordering for the require ! 

Kra S 3 S . larCh Selaiinised and dried o n 75 
hot i oils or by means of some other pro- 
cess ai? d using this so-called swelling 
h«S' I ^ nSP ° rt ° f undried st ^ch pastes 

cS-Vh? 6 ™ 1 WOfkS iS accom Pa nied bv 
consiJeiable risk, since as already men 
tioned starch pastes are exceptionally !ir one 
'O enzymatic breakdown reactions The 
transport of the amount of water contained 
in Hie starch pastes over considerable dis- 
tances is in any event to be regarded 'is 
uneconomical. The use of sweUine starch 
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orifices for the steam, these orifices being 
'~ le 10n ? ot passages (, inclined to the 

5 :iZ : .r ' r i 1113 Seco,,d constriction 

3 hue jk swum inlet orifices 7 in lne tube 

;a _! is m tne case of Figure I, and after 
°' IUC « 1S a ««« 8 which subdivides 
: .•«, stBwmion temporarily into a number 
partial streams. 
1U s in the embodiment according to Fimire 
-;. a diaphragm-like constriction if is 
oliowed by a gradual widenma 10 of the 

: - e^rovfrtn C - i0 ?" The Steam fn, « 

15 rortPon ) , me re "'° n of this widened 
-a f-ortion 10 as passages U inclined to the 

atD„ u.\is jii the direction of flow of the 
suspension. 1 

In contrast to the arrangements shown 
n ^gurcs 1 to 3, which have sudden cross- 

fnf t 0,1 - COnStnct L 0ns - the a PParatus accord- 
ing to Figure * has a slightly conical cross- 
section constriction 12, which may prefer- 

tf' Tl be ° f . no »fc.«ke construction, 
iollowed by a gradual widening 13. In this 

li> case, the steam inlet orifices are in the form 
of passages 14 perpendicular to the tube 
axis. The widening 13 is followed by a 
second cross-section constriction in the 

™ & d i a P nra S m 15, and the steam 

or ' fices Allowing this diaphragm are 

»h?^ ^° rm ° f P assa 2es 16 inclined to the 
tube axis opposite to the direction of flow 
ot tlie suspension. 

Instead of individual holes or passages 5, 
^ 0. /, 11. 14, 16 an annular gap or a series 
of annular gaps could possibly be provided 
In the apparatus described in Figures 1 
to 4, clear functional relationships exist 
between the quantity and temperature of 
4V the starch suspension to be gelatinised the 
starch content thereof and the nature of 
the starch, the quantity, the temperature 
and the initial pressure of the selatinisin« 
reagent (heating steam or " chemica! 
45 solution), the free cross-sectional arc™ for 
the passage of the starch suspension and 
of the gelatinising reagent, and also the 
velocities thereof. With constant free cross- 
actional areas for the conveying and mix- 
ad mg of starch suspension and Vlatmisi.i" 
reagent, the gelatinisabfe starch "coneentra^ 
uon is primarily determined bv ihe 
admission pressure of the gelatinisina re- 
agent. VVul, constant input pressure of the 
o5 gelatinising reagent and a fixed free cross- 
sectional area for the passace thraco* 
through the orifices in the tube wall, specific 
properties of (he product fselatinisation 
temperature, condition of swelling and dis- 
60 integration of the starch) are only obtained 
with a specific, constant throuehflow 
c l ! uan ) t ' t >; °f the product. However; if it 
should happen that, after a lowcrins of the 
production capacity, the flow veiocitv of 
65 the starch suspension throueh the constric- 



<on ir. cross-section and the subsequent 
t .i* section of tiie gelatinising apparatus 
tans oelo.v a predetermined ratio with re- 
spect to me input velocity of the aelatinis- 
ing leageiu v. -ill a constant input pressure 

rdVd 0 T P0 , naUS n will , not bi uniformly 
nmwi. h tne flow veiocitv of >hr- starch 

suspension incr-a^es >f>— 

-. • u, -' , ' v: ' «iiv.i a tiie iii uie t>rO" 

ccssmg capacity, j corresponding lar°er 
amount oj gelatinising reagent has to "be 
introduces m order to maintain the desired 
properties of the starch product. With con- 
stant input pressure of the gelatinisina re- 

KmJi ■ a !lu ' DU = 1,flmv ««« J uust be 

"° ,r ! " ° rder to ensure t he necessary 
transier or substance or heat 

I he embodiments shown in Figures 5 to 
of U1 . t ' le ,. arawi »2 s Provide tile possibility 
of adapting the apparatus to different 
working conditions by providing S 
S^™" variations in the relative 
quantities, pressures and velocities of the 
suspension of the substance to be 4la- 

£ nil" M ° f thC ^^ng reagent! 
in all these constructional forms the 
starch suspension to be gelatinised' is' con- 
tuse" h T ,reCU ^ 0t u the arlOW tllr °uA 
?iJt?i T- ie u S ^ ld tube is closed by 
fube ^ h fi Wl "° h u J " co "j"n«ion with the 
tube I, defines the space 3 for (he sela- 
tnnsmg reagent which is to be supDlfed 

cScaTTne y ,r'l 1 , 0r a -lution 1 '^ 

2 W " be 1 has a conica l con- 
striction 17 in cross-section and a subse- 
quent steady enlargement 18 for the 'ross 
section, having inlet orifices 19 for the 
gelatinising reaqent. 

According to" Figure 5. for varyine the 
free cross-sect onal area of the inlet orifices 

memb l°t d S ' CeVe ?° Servin § as a Bering 
member ,s airanged co-axially of the tubt 

1. he position of the tube being adapted 

With 5? T? "I rsIalion t0 ^ orifice? 9 
With axial displacement of the sleeve 20 
the number of the free orifices 19 for the 
gelatinising reagent is modified. In order 

Lve ^"ic UCl1 a .f is ,P )aCemem Possible 
a rlcl <>i v^? Vld ^u° n its '"tderside wit., 
->! ad Lmrt m 1 Whl f h meS,1CS a awheel 
— ?no t So'vnf ^ ^ ° Utside b >' 
According to Figure 6, a sleeve is 
provided as cover member, said sleeve com- 
prising orifices 19' corresoondina to the 

a"e, t wS-' f ° r the "gelatinising re- 
£ ^ ' h f f ^placement or rotation of the 

fhT ■ ^', thC , frC ? cr °ss-sectional area of 
the individual inlet orifices 19 19' ; s 
altered without the number of" the free 

ThJ., 0r,hCe 4 bem§ reduced or increased 
a rod I 23 sxtcrna!i >' a otuatcd by 

n ™, the r arr angement accordins to 

S hi ; a j' S ,? laCe T n V od 24 is Prided 
^o-ax.ally of the tube for the purpose of 
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!-nsion ot substance to be gelatinised. 

Chi™ Al 1 ^ lia,US l lcc ™ Un * co an V ™<= of 

•he s emi '„ . ,ICh , ,he iuiel ori,1 « s f»r 
iK steam or chemical solution comist of 

Ss^ S rl " h J Ch COJ1VCr ^ — ards the ' tub 

£S 5 subS!4 !0n of fiow of lhe » w 

,m 9 'H't£- n;iratll l il V' L '° rdhl S 10 any nreced- 
,n ^ ?« v/hich a screen for the r 3 . n . 

10 penary suoclivision of the substance mto a 
number of partial streams is provicled i,' 

he direction of how of the suspension o 

onbeos for tne steam or chemical solution. 
15 KJ Apparatus according to Claim 1 in 

£ ,C ?teum r or le I***. ° r for 

s J ea f ni or chemical solution there k 

Kcdt Irlr 1 a fUr r! hei ' co »^icuon e f 0 h 
lowed b\ onJxces m the tube vvaJ] for fHp 

iiT^-ssa affsad 0 0 ; 

o< ; ±^ f ° r ^ eam or chemical solmion' 
25 there is provided at least one further -ross 

section constriction with adjoinm" orifices 

H Ube WaH for the r «»™ "? already 
produced paste to a point of the apparatus 
situated upstream for the purpose of in- 

30 ST2 £ leD8th ° f St ^ of [l >' "tar"" 
paste in the apparatus. 

12. Apparatus according to any preced- 
ng claim, ln which means are prodded 
which enable the relative quaSities 
35 pressures and velocities of the suspension 
of substances to be gelatinised aiKf he 
gelatinising reagent to be altered. 

1J. Apparatus according to Claim P 

An in, 1,C, V the fFes "oss-sectfona! area of the 
40 inlet orifice or orifices for the uelatinis n« 
reagent is adapted to be altered: alln,Smg 

■vhini. r PParatUS accordin S to Claim 13. in 
■which a cover member is provided the 
position of which relatively to the inlet 
45 orifice or orifices is adapted to be altered 

in whir* ft 01 * 1 " 8 accordin S to Claim 14. 
m which the cover member is formed as i 

oMht r,1 liC, l \ a f ra nged ^TaVially 

«1 men n L" 5?* W,1 \ ch ' b * axiaI displace- 
o0 mem, alters the number of the free orifices 
for the gelatinising rea sent. UIl ^s 
. 16. Apparatus according to Claim 14 
m which the cover member consist of a 
s eeeve which is arranged co-axiallv of the 
:>5 tube and which comprises orifices' corres 
ponding to the inlet orifices for the S." 
iinising reagent and alters the free cross- 

v hen°h « C ( U f hldividual °3£ 
unen it is diplaccd or rotated. 



17 Apparatus accordinc to Claim 14 fin 
m wmch control or remilatine men,™ ire 
provided winch ahcr tna position of tht 
cover member as a function of the 4a- 
nisation temperature or the throushflot 
qu mmy ot the starch product. aM ° W 65 
. lb Apparatus accord ins to Claim n 

uSin'o fr;e .^^tional area ror 
Misp nMon in me transition range fol- 
lowing the constriction in the cross-section 
of the tube , s adapted to be altered. 70 

• . , Apparatus according to Claim IS n 
Shlfv ^J^T^ r ° d ' '» nrranTed co! 
Sal 0 area e U ' be f ° r allCri » g the " 
. 20. Apparatus according to Claim 10 7* 
Iklt^ "* * Sac 1 '' " 

■ 22 L- Apparatus accordinc to Claim ?0 
in which the displacement- rod is Sllow 
mH a< * OIT ™odat,n g the gelatinising reagent 

fSffSM" ° PeninSS S *5 

provided which alter the positiof oTthe di 
placement rod as a function of the 4a 90 
tm.sa ton temperature or the throu^hflow 
q n* Uty * ° f the starch Product. mrOUsmov > 
. k • i Apparatus acording to Claim P in 

act'" vi!5°fh P S " rfaCeS !" hk * come 'into "con 
tact with the suspension and the paste are 
provided with irregularities y5 
whfrt, t JPP ara,u s a«?«Iing to Claim 24, in 
o" Slfir St" 11 " C ° nSiSt ° f « ar 
;„ 2 »u- f v P paratus according to Claim 24 inn 

vlhS JCh '/I irre sularities consist S i£ 10 ° 
vidua! protuberances. 

27. Apparatus according to anv nr^ 

part of a paste-using machine or plant tnc 
28 Apparatus for the continuous 4a- 

r r ^^ F ° r tll& Applicants: 

r? WISE ^ B01 ^LY & HAIG 
Uiartered Patent Aseuts 
10, New ConrtT 
Lincoln's Inn, 
London, W.C.2. 
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